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(54)  Wind  turbine  cross  wind  machine. 

(57)  A  wind  turbine  cross  wind  machine  is  dis- 
closed,  which  comprises  a  circumferential  ar- 
rangement  of  guide  vanes  (1)  around  a  centrally 
located  rotor  (2)  including  a  central  aperture  (3) 
in  the  middle  of  a  circumferential  arrangement 
of  blades  (2),  where  the  guide  vanes  are  capable 
of  guiding  the  wind  falling  upon  counter  acting 
rotor  blades  towards  the  direction  of  rotor  rota- 
tion,  whatever  direction  the  wind  may  be  com- 
ing  from,  thereby  offering  a  substantial 
improvement  in  this  wind  machine  efficiency. 

Alternatively,  the  guide  vanes  (2  in  Fig.7) 
being  of  a  uniform  airfoil  type  they  divert  the 
airstream  path  by  acting  like  an  aerodynamic 
lens  causing  a  uniform  concentration  of  it  with- 
in  the  encircled  area,  thus  producing  twin  sym- 
metrically  convergent  airpaths  passing  through 
the  engine  and  causing  a  horizontal  venturi 
effect  to  appear  across  the  rotor  blades  with 
advantageous  results  on  engine  performance. 
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JHE  FIELD  OF  THE  ART 

The  present  invention  pertains  to  the  field  of  the 
art  of  wind  machines  in  general  and  in  particular  to  the 
field  of  the  wind  turbine  machines  classified  as  either 
cross  wind  or  vertical  axis  machines. 

™E_P_RIO_RART 

Cross  wind  or  vertical  axis  wind  machines  are 
generally  known  to  be  simpler  to  manufacture,  where- 
as  they  moreover  offer  certain  advantages  when 
compared  with  wind  machines  of  the  horizontal  type. 

A  first  main  inherent  advantage  of  vertical  axis 
wind  machines  is  their  ability  to  directly  exploit  the  in- 
coming  wind  independent  of  the  direction  at  which  it 
is  blowing,  without  the  assistance  of  orientation  mech- 
anisms  of  any  type.  This  results  to  a  lower  manufac- 
turing  cost  and  a  higher  efficiency  because  of  the  sim- 
pler  structure  due  to  elimination  of  orientation  mech- 
anisms. 

Another  advantage  exhibited  by  vertical  axis  wind 
machines  is  their  ability  to  deliver  the  mechanical 
power  produced  at  ground  level,  without  employing 
complicated  efficiency  reducing  mechanisms.  Wind 
machines  of  the  horizontal  axis  type  would  either  nec- 
essitate  complicated  mechanisms  such  as  bevel 
gears,  elongated  shafts,  bearings  or  other  transmis- 
sion  mechanisms  or  they  would  alternatively  have  to 
provide  for  mounting  the  electro-generator  onto  the 
wind  mill  tower,  thereby  loading  the  tower  excessively 
and  necessitating  additional  automation  and  wiring  at 
a  high  level  above  the  ground,  which  results  in  instal- 
lation  and  maintenance  difficulties.  The  elimination  of 
such  mechanisms  in  vertical  axis  wind  machines  ren- 
ders  a  simple  and  cheaper  construction,  without  the 
structural  reinforcements  otherwise  necessary  to 
support  heavy  machinery  or  mechanisms  at  certain 
heights,  thereby  leading  to  a  further  increase  in  the  ef- 
ficiency  of  the  system. 

Another  advantage  of  vertical  axis  wind  ma- 
chines  over  the  horizontal  axis  ones  is  their  ability  for 
a  higher  exploitation  of  the  wind  power,  since  their 
swept  area  in  proportion  to  the  ground  occupied  sur- 
face  is  by  comparison  larger. 

Despite  of  their  general  superiority  in  comparison 
with  horizontal  axis  wind  machines,  the  vertical  axis 
wind  machines  of  the  prior  art  also  present  certain 
drawbacks  such  as  the  relatively  lower  efficiency  of 
the  Savonius  rotor  and  the  additional  inability  of  the 
Darrieus  rotor  machine  to  start  by  itself.  The  reason 
for  the  Savonius  rotor  exhibiting  such  a  low  efficiency 
is  that  the  wind  strikes  on  both  sides  of  the  rotor 
blades,  i.e.  the  one  following  the  wind  direction  and 
the  other  which  counters  it,  thereby  neutralizing  part 
of  the  available  wind  force. 

It  is  therefore  the  main  object  of  the  present  inven- 
tion  to  overcome  the  above  drawbacks  of  vertical  axis 
wind  machines  and  provide  a  vertical  axis  wind  ma- 
chine,  which  will  be  capable  of  eliminating  the  counter 

5  acting  impulse  exerted  by  the  wind  on  a  certain  por- 
tion  of  the  rotor  blades,  whilst  being  capable  of  a  max- 
imum  exploitation  of  wind  power  irrespective  of  the  di- 
rection  of  the  blowing  wind,  without  necessitating  any 
type  of  orientation  mechanism,  and  furthermore  pro- 

10  viding  self  starting  capabilities. 
The  above  main  object  of  the  invention  is  accom- 

plished  by  means  of  a  wind  turbine  cross  wind  ma- 
chine,  which  comprises  an  arrangement  of  guide 
vanes,  circum-  ferentially  disposed  around  a  centrally 

15  located  rotor,  these  guide  vanes  being  capable  of 
maximally  exploiting  the  wind,  irrespective  of  the  di- 
rection  of  its  blowing,  by  forcing  it  to  fall  upon  the  rotor 
blades  and  positively  assist  in  their  direction  of  rota- 
tion  without  exerting  any  drag  effect,  which  in  the 

20  case  of  Savonius  rotor  is  exerted  by  that  portion  of  ro- 
tor  blades  rotating  counter  to  the  wind  direction. 

BRIEFPF.SCRJPTION  9F  THE  ̂ DRAWINGS 

25  The  invention  will  become  apparent  to  those  skil- 
led  in  the  art  by  reference  to  the  accompanying  draw- 
ings,  illustrating  preferred  embodiments  of  the  inven- 
tion. 

Fig.1  shows  a  frontal  view  of  a  longitudinal  sec- 
30  tion  for  a  first  preferred  embodiment  of  the  proposed 

wind  turbine  cross  wind  machine,  taken  along  its  cen- 
tral  axis  of  rotation  l-l. 

Fig.  1a  shows  a  perspective  view  of  an  illustrative 
embodiment  for  a  control  mechanism  used  to  vary  the 

35  declination  angle  of  the  guide  vanes  mounted  under- 
neath  the  base  plate  5  which  is  shown  partially  cut 
away  to  reveal  the  control  mechanism.  Fig.  1b  shows 
a  frontal  view  of  a  longitudinal  section  for  an  alterna- 
tive  preferred  embodiment  of  the  proposed  wind  tur- 

40  bine  machine,  taken  along  its  central  axis  of  rotation, 
the  rotor  top  6  and  bottom  7  cover  discs  being  con- 
tained  flush  into  corresponding  recesses  of  the  upper 
(18)  and  base  (19)  support  plates  of  the  machine. 

Fig.  1c  shows  a  frontal  view  of  a  longitudinal  sec- 
45  tion  for  an  alternative  preferred  embodiment  of  the 

proposed  wind  turbine  machine  taken  along  the  cen- 
tral  axis  of  rotation,  with  arcuate  internal  upper  and 
lower  surfaces,  symmetrically  converging  inwards  at 
the  machine  centre,  whereby  a  vertical  concentration 

so  of  the  wind  stream  is  achieved  causing  an  increase  of 
its  velocity  in  application  of  the  Bernoulli  theorem. 
Fig.2  shows  a  planar  cross  sectional  view  of  the  wind 
turbine  machine  of  Fig.1,  taken  along  line  ll-ll. 

Fig.2a  shows  a  planar  cross  sectional  view  of  an 
55  alternative  preferred  embodiment  of  the  proposed 

wind  turbine  machine,  the  guide  vanes  and  rotor 
blades  are  of  a  narrow  profile  width  or  of  a  short  chord 
length  respectively,  allowing  a  wide  central  opening, 
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this  Figure  demonstrating  also  angles  (to),  (to1),  (to2). 
Fig.  3  shows  a  frontal  blow-up  view  of  the  various 

constituent  parts  of  an  alternative  preferred  embodi- 
ment  of  the  proposed  wind  turbine  machine,  with  the 
guide  vanes  logitudinally  extending  to  a  downward  di-  5 
vergent  conoidal  shape. 

Fig.4  shows  a  planar  cross  sectional  view  of  an  al- 
ternative  preferred  embodiment  of  the  proposed  wind 
turbine,  the  guide  vanes  being  shown  with  a  curved 
cross  section  and  also  the  rotor  blades  with  an  aero-  10 
dynamical  crescent  shaped  profile  suitable  for  higher 
wind  and  rotor  speeds. 

Figure  5  shows  a  planar  cross  sectional  view  of 
an  alternative  preferred  embodiment  of  the  proposed 
wind  turbine,  the  guide  vanes  being  of  flat  configura-  15 
tion  and  straight  profile,  their  angle  of  declination  be- 
ing  variable. 

Fig.  5a  shows  a  version  of  the  above  guide  vanes 
in  Fig.  5  being  provided  with  articulated  inner  ends  so 
as  to  form  a  'fish  hook'  or  'J'  type  guide  vanes,  there-  20 
by  allowing  a  smaller  angle  of  declination  for  the 
straight  part  of  the  guide  vanes  and  desirable  control- 
ling  of  the  incoming  airflow. 

Figure  6  shows  a  planar  cross  sectional  view  of 
an  alternative  preferred  embodiment  of  the  proposed  25 
wind  turbine  machine,  the  guide  vanes  being  of  a 
"wing  type"  airfoil  profile  flat  on  one  side,  and  convex 
on  the  opposite  side,  with  a  variable  angle  of  declin- 
ation.  Also  the  rotor  blades  are  shown  to  be  of  the  ae- 
rodynamicaly  advantageous  crescent  shape.  30 

Fig.6a  shows  a  version  of  the  above  'wing'  type 
guide  vanes  of  Fig.6,  with  concave  front  surface. 

Fig.6b  shows  a  version  of  the  above  'wing'  type 
guide  vanes  of  Fig.6,  being  provided  with  articulated 
inner  edge  in  the  form  of  a  tail  fin  to  guide  further  the  35 
airflow. 

Fig.6c  shows  a  planar  cross  sectional  view  of  an 
alternative  embodiment  of  the  proposed  wind  turbine 
machine  with  guide  vanes  of  a  modified  crescent 
shape  with  flat  surfaces  at  the  tips  of  the  front  faces,  40 
having  the  possibility  to  vary  their  angle  of  declination. 
The  rotor  blades  shown  are  also  of  the  same  modified 
crescent  type  as  the  guide  vanes. 

Figure  7  shows  a  planar  cross  sectional  view  of 
an  alternative  preferred  embodiment  of  the  proposed  45 
wind  turbine  machine,  both  the  guide  vanes  and  the 
rotor  blades  being  of  symmetrical  airfoil  type  with  va- 
riable  angle  of  declination  and  angle  of  incidence  re- 
spectively.  Chord  line  a-a'  and  cross  line  b-b'for  the 
airfoil  profile  are  illustratively  defined  in  one  of  the  de-  50 
picted  guide  vanes. 

Figure  7a  shows  a  planar  cross  sectional  view  of 
an  improved  version  of  the  wind  turbine  machine  of 
Fig.7,  with  air  passages  20  &  20'  connecting  the  high 
pressure  areas  on  the  outer  surface  of  the  front  part  55 
of  the  guide  vanes  and  rotor  blades  with  the  low  pres- 
sure  areas  developed  during  operation  on  the  outer 
surfaces  of  their  rear  part.  Distance  -c-  is  also  shown 

being  the  chord  length  between  the  cross  line  and  the 
front  edge  of  a  blade  or  vane. 

Figure  7b  is  a  detailed  planar  cross  sectional  view 
of  a  single  guide  vane  or  rotor  blade  of  Fig.  7a  with  a 
pair  of  single  ducted  air  passages,  these  air  passages 
crossing  each  other  at  a  common  junction  point  along 
their  length. 

Figure  7c  is  a  detailed  planar  cross  sectional  view 
of  a  single  guide  vane  or  rotor  blade  of  Fig.  7a  with  a 
pair  of  twin  ducted  air  passages  crossing  each  other 
on  different  levels. 

Figure  7d  shows  a  perspective  view  for  air  pas- 
sages  in  a  guide  vane  or  rotor  blade  element  crossing 
each  other  on  different  levels  with  vertically  funneling 
air  duct  intakes. 

The  solid  arrows  indicate  direction  of  motion  for 
solid  parts  of  the  machine.  The  dotted  arrows  indicate 
airflows. 

DESCRIPTION  9FJ_H_E_  PREfERRED 
EMBODIMENTS 

The  proposed  wind  turbine  machine  comprises  a 
rotor  which  is  of  a  generally  cylindrical  shape  formed 
by  a  plurality  of  blades  2,  but  preferably  not  exceeding 
twelve,  equally  and  symmetrically  spaced  in  a  circum- 
ferential  arrangement  around  a  central  circular  open- 
ing  or  void  space  3.  The  depicted  blades  2  are  shown 
to  have  a  curved  profile  shape,  which  can  be  semicir- 
cular,  elliptical,  or  other,  the  concave  side  of  each 
blade  being  disposed  at  the  same  direction  as  its  ad- 
jacent  blades,  around  the  circumference  of  the  rotor. 
They  are  characterized  by  their  upper  and  lower  ends 
lying  towards  the  upper  or  lower  end  of  the  cylindrical 
rotor,  their  inner  or  rear  edge  and  outer  or  leading 
edge  lying  towards  the  inner  or  outer  rotor  circumfer- 
ence  respectively,  and  also  their  front  and  rear  face 
surfaces  which  form  the  sides  of  the  blades  facing  to- 
wards  the  direction  of  the  rotor  motion  or  the  one  op- 
posite  to  it  respectively. 

The  proposed  wind  turbine  cross  wind  machine 
further  comprises,  in  accordance  to  the  invention,  a 
circumferential  arrangement  of  a  plurality  of  symmet- 
rically  and  equally  spaced,  convergent  towards  the 
centre,  guide  vanes  1  ,  preferrably  not  exceeding  six- 
teen,  of  straight  profile  and  planar  configuration, 
which  define  an  external  cylinder,  enclosing  the 
abovementioned  arrangement  of  rotor  blades  2.  They 
are  characterized  in  similar  way  as  the  rotor  blades  by 
upper  and  lower  ends,  inner  and  leading  edges  and 
front  and  rear  faces. 

Thus  the  working  surface  area  of  the  proposed 
wind  machine  is  defined  by  the  product  of  the  diame- 
ter  and  height  of  the  abovementioned  external  cylin- 
der. 

In  accordance  to  a  first,  illustrative  preferred  em- 
bodiment  of  the  invention,  the  above  mentioned  long- 
itudinally  extending  guide  vanes  1  are  fixedly  mount- 
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ed  onto  a  circular  base  plate  5,  whilst  their  top  is  cov- 
ered  by  an  upper  head  plate  4.  Bearings  are  provided 
at  the  centre  9  and  11  of  the  base  plate5and  the  head 
plate  4  respectively,  within  which  rotates  freely  the  ro- 
tor  shaft  in  the  form  of  stub  shafts  8  and  10. 

In  the  depicted  embodiments  of  the  invention  the 
rotor  is  shown  with  a  top  circular  disc  cover  6  and  a 
bottom  equally  circular  disc  cover  7,  wherefrom  ex- 
tends  the  rotor  shaft  in  the  form  of  small  cylindrical 
protrusions  or  stub  shafts  8  and  10,  and  whereby  the 
rotor  assembly  is  rotatably  mounted  within  top  and 
bottom  bearings  provided  at  central  openings  9  and 
1  1  of  both  the  head  plate  4  and  the  base  plate  5.  Thus 
the  rotor  shaft  and  consequently  the  rotor  central  im- 
aginary  axis  of  rotation  passes  through  the  centre  of 
the  above  mentioned  central  opening  3.  The  power 
produced  by  the  proposed  wind  turbine  machine  is 
preferably  delivered  by  a  bottom  extension  of  the  rotor 
shaft-stub  10,  working  within  the  bearing  of  the  base 
plate  5,  thereby  facilitating  installation  and  mainte- 
nance  of  the  necessary  power  transmission  equip- 
ment. 

In  accordance  to  a  preferred  illustrative  embodi- 
ment  of  the  invention  shown  in  Fig.1,  all  plates  namely 
head  and  base  plates  of  the  overall  machine  as  well 
as  top  and  bottom  rotor  discs,  are  flat,  plain  and  com- 
pact  without  any  openings  therein,  although  they 
might  alternatively  comprise  the  compact  region  nec- 
essary  for  mounting  the  rotor  shaft,  or  merely  be  per- 
forated  in  their  middle  area  so  as  to  allow  air  passage 
from  the  spaces  above  and  below  the  engine  directly 
into  the  central  rotor  area  if  needed  to  equalize  the  low 
internal  pressure  of  the  engine  with  the  ambient  at- 
mospheric  one. 

Furthermore,  as  shown  in  Fig,  1b,  the  wind  tur- 
bine  machine  of  the  invention  may  alternatively  com- 
prise  the  head  plate  18  and  base  plate  19,  each  plate 
being  provided  with  a  circular  centrally  positioned  re- 
cess  of  an  adequate  diameter  and  depth  so  as  to 
acommodate  flush  in  its  inner  side  the  rotor  top  or  bot- 
tom  discs  respectively.  This  arrangement  would  offer 
a  smoother  and  more  free  air  passage  through  the  en- 
gine  as  it  reduces  the  obstacles  and  the  associated 
drag  and  turbulence  caused  by  them. 

An  alternative  configuration  of  engine  plates  and 
rotor  discs  is  shown  in  Fig.  1c,  where  head  24  and 
base  24'  plates  are  flat  on  their  external  sides  sup- 
porting  in  their  centre  the  rotor  stub  shafts  8  and  10 
respectively.  The  inner  surfaces  of  both  pairs  of  plates 
and  discs  form  a  slightly  curved  profile,  symmetrically 
converging  verticalwise  towards  the  centre  of  the  ma- 
chine,  this  curvature  defining  a  continuous  and  unin- 
terupted  arc,  except  for  the  small  gap  between  discs 
and  plates,  and  whose  edges  meet  the  external  plate 
sides.  Each  head  and  base  plate  bears  in  its  inner 
curved  surface  a  slightly  conical  circular  recess,  cen- 
trally  disposed  among  the  surrounding  guide  vanes  1  , 
of  an  adequate  diameter  and  depth  to  accomodate 

flush  the  rotor  top  23  and  bottom  23'  discs  respective- 
ly.  This  arrangement  maximizes  the  air  intake  of  the 
machine  presenting  a  vertical  application  of  the  Ber- 
nouli  effect.  Lines  25  and  26  on  the  stator  and  rotor 

5  blade  elements  respectively  denote  that  part  of  the 
blade  lying  between  them  which  is  articulated  and  can 
vary  in  angle  of  declination  or  incidence  respectively. 

Shown  in  Fig.1  a  is  a  perspective  view  of  an  illus- 
trative  embodiment  for  a  regulating  mechanism  used 

10  in  adjusting  at  a  desirable  value  the  angle  of  declina- 
tion  (to)  of  the  guide  vanes.  A  side  view  of  the  mech- 
anism  also  appears  in  Fig.1.  Each  guide  vane  bears 
a  small  gear  13  meshing  with  a  central  toothed  wheel 
1  7,  pivotally  mounted  onto  the  guide  vanes  base  plate 

15  5,  by  means  of  which  the  guide  vanes  may  be  rotated 
to  perform  airflow  regulating  function,  a  driving  gear 
14  also  shown  connected  to  a  conventional  electric 
actuator  and  electronic  regulator  device  15  by  means 
of  which  movement  of  the  guide  vanes  is  initiated. 

20  As  depicted  in  Fig.2,  the  plane  of  incidence  of 
each  guide  vane  forms  an  angle  of  declination  (to) 
with  the  imaginary  longitudinal  plane  passing  from  the 
central  axis  of  rotation  of  the  rotor  Ill-Ill  and  the  inner 
edge  of  each  guide  vane,  and  which  bisects  the  whole 

25  engine  into  two  semicylindrical  portions.  The  First 
longitudinal  plane  Ill-Ill  is  the  one  which  is  parallel 
with  the  direction  of  the  inciding  wind  and  divides  the 
engine  into  right  and  left  sides  as  we  look  towards  the 
wind  flow. 

30  The  declination  angle  (to)  for  all  guide  vanes  1  is 
towards  the  same  direction  and  it  is  the  particular 
combination  of  the  declination  angle,  width  and  spac- 
ing  of  the  guide  vanes  which  determines  the  ability  of 
the  latter,  whatever  the  direction  of  the  wind,  to  mask 

35  off  the  wind  that  side  of  the  rotor  which  moves  con- 
trary  to  the  direction  of  the  wind  and  instead  direct  and 
guide  the  wind  from  this  side  towards  the  direction  of 
rotor  rotation,  thereby  eliminating  the  drag  which  is 
otherwise  unavoidably  exerted  by  this  side  of  the  ro- 

40  tor  which  moves  contrary  to  the  direction  of  the  wind. 
Thus,  on  the  windward  side  of  the  engine  the  in- 

ciding  wind  is  directed  by  the  guide  vanes  towards  the 
concave  rear  face  of  the  rotor  blades  impelling  them 
to  rotate  counter  clockwiseand  then  passing  through 

45  the  central  opening  3  the  airf  lux  falls  on  the  opposite 
lying  rotor  blades  on  their  concave  rear  side  as  well, 
imparting  them  an  additional  thrust  towards  the  same 
rotatioanl  direction  and  then  gets  exhausted  from  the 
leeward  side  expanding  through  the  guide  vanes  lying 

so  on  that  side  of  the  engine.  Therefore  all  rotor  blades 
contribute  positively  into  its  uniform  rotational  motion. 

Each  of  the  above  mentioned  guide  vanes  has  a 
predetermined  width,  with  inner  and  leading  edges, 
where  the  desired  angle  of  declination  is  such  that  the 

55  guide  vanes  present  a  relative  orientation  with  respect 
to  the  blowing  wind  which  varies  in  accordance  to  their 
position  on  the  periphery,  commencing  from  a  situa- 
tion  where  guide  vanes  completely  overlap  each 

4 



7 EP  0  522  994  A1 8 

other  and  consequently  offer  total  masking  on  that 
side  of  the  rotor,  where  blades  are  moving  contrary  to 
the  wind,  then  progressively  this  overlapping  being 
reduced  to  reach  the  state  where  the  rear  concave 
sides  of  the  rotor  blades  are  exposed  to  direct  wind 
force,  then  gradually  extending  further  out  to  collect 
and  guide  additional  air  stream  towards  the  rotor 
blades  rear  concave  side  thereby  increasing  the  over- 
all  rotor  momentum.  It  is  evident  that  such  desired  an- 
gle  of  declination  can  vary  as  the  width  and/orspacing 
of  the  guide  vanes  is  varied,  but  for  operational  rea- 
sons  should  not  exceed  30  degrees.  Thus,  the  bigger 
the  angle  of  declination  (to)  the  less  is  the  required 
width  for  the  guide  vanes  (or  alternatively  wider  spac- 
ing  between  guide  vanes  can  be  allowed)  to  perform 
the  abovementioned  wind  masking,  this  of  course 
within  certain  limits  dictated  by  the  aerodynamic 
counteraction  between  incoming  wind  and  guide 
vanes  surface,  which  becomes  unfavourable  as  the 
angle  of  declination  increases.  Again,  for  a  smaller  an- 
gle  of  declination,  a  greater  width  of  the  guide  vanes 
would  be  necessary  to  obtain  the  necessary  masking 
results,  but  then  the  wind  friction  on  the  guide  vanes 
would  be  higher,  though  the  aerodynamic  counter  ac- 
tion  would  be  less  instead  and  the  working  surface 
area  of  the  machine  would  be  bigger  in  proportion  to 
the  actual  power  producing  area,  that  is  the  rotor 
working  surface  area.  In  other  words  the  guide  vanes 
would  occupy  relatively  more  space  whereas  the  rotor 
diameter  would  diminish  instead.  (Fig  .2a).  It  is  to  be 
noted  also  the  angle  of  incidence  (to1  )  which  is  formed 
by  a  plane  of  incidence  tangential  to  the  edge  of  a  ro- 
tor  blade  in  respect  to  any  adjacent  guide  vane  plane 
is  kept  to  less  than  30  degrees.  Again,  the  angle  of  in- 
cidence  (to2)  formed  by  a  line  tangential  to  the  rear 
edges  of  two  diametrically  opposed  rotor  blades  in  re- 
spect  with  an  axial  plane  passing  through  the  central 
axis  of  rotation  is  kept  less  than  10  degrees. 

In  addition  to  the  above,  with  their  angled  circum- 
ferential  convergent  towards  the  centre  arrangement, 
the  guide  vanes  1  act  in  a  funnelling  mode  concentrat- 
ing  the  incoming  wind  or  dispersing  the  outgoing  one 
within  the  stator  segments  which  are  formed  between 
any  two  adjacent  guide  vanes  and  at  the  same  time 
they  act  as  a  kind  of  vertical  nozzles,  inducing  a  linear 
infuser  or  diffuser  action  depending  whether  the  cor- 
responding  stator  segments  lie  on  the  windward  or 
leeward  side  of  the  engine,  this  action  increasing  or 
decreasing  the  airstream  speed  accordingly. 

Consequently  and  because  of  the  above  men- 
tioned  guide  vanes'  convergence,  the  linear  infuser 
action  on  the  flow  by  any  windward  stator  segment 
pair  is  contained  by  a  single  rotor  segment  formed  be- 
tween  two  adjacent  rotor  blades  and  the  infusion  ac- 
tion  is  continued  there  in  following  a  curved  path 
causing  a  reversal  or  deflection  of  the  air  stream 
which  actually  constitutes  the  motive  force  of  the  rotor, 
then  passing  on  into  the  central  opening  3.  Therefore 

both  above  mentioned  statorand  rotor  segments  form 
an  infusion  tunnel  with  gradually  converging  side 
walls,  the  grade  of  this  convergence  governed  by  the 
above  mentioned  declination  angle  (to),  the  angle  of 

5  incidence  (to1)  and  the  angle  of  incidence  (to2).  Then, 
the  air  stream  is  conducted  through  to  the  central 
opening  3  onto  the  opposite  leeward  side  correspond- 
ing  similar  arrangement  of  rotor  and  stator  segments 
forming  a  reverse  process  airstream  exhaust  pas- 

10  sage  through  a  corresponding  diffusion  tunnel  with 
gradually  diverging  side  walls. 

Therefore  the  engine  is  composed  of  sinuousoi- 
dal  radially  and  symmetrically  disposed  successive 
compartments  which  include  the  common  central 

15  opening  in  their  midst,  and  which  constitute  the  com- 
plete  airpaths  throughout  the  engine. 

The  central  opening  3  of  the  rotor  plays  a  two  fold 
role,  i.e.  one  of  a  simultaneously  connecting  and  dis- 
tributing  chamber  for  the  passing  by  airstream  among 

20  the  surrounding  rotor  segments.  Thus,  half  of  these 
rotor  segments  being  on  the  windward  side  at  a  cer- 
tain  moment,  they  feed  the  central  opening  with  fresh 
airstream  and  this  in  turn  is  passed  on  into  the  lee- 
ward  side  of  the  rotor  segments.  Therefore,  the  rotor 

25  segments  as  they  turn  around,  they  pass  from  the 
windward  side  of  the  machine  to  the  leeward  side  and 
then  back,  this  line  of  change-over  being  governed 
and  dictated  by  the  relative  directions  of  the  oncoming 
wind,  the  guide  vanes  angle  of  declination,  and  their 

30  spacing,  as  well  as  the  shape  and  spacing  of  the  rotor 
blades. 

In  accordance  to  a  first  preferred  embodiment  of 
the  invention,  the  guide  vanes  are  shown  in  Figures 
2  and  5  with  a  flat  profile,  producing  the  masking  ef- 

35  feet  by  means  of  deviation  of  the  wind  stream  employ- 
ing  the  drag  effect  mostly  as  the  wind  is  striking  upon 
the  side  surfaces  and  alters  its  direction.  Alternatively, 
the  type  of  guide  vane  profiles  shown  in  Figures 
6,6a,6b,6c,7,  and  7a  deflect  the  airstream  due  to  their 

40  particular  shape  and  relative  disposition  within  it  in- 
ducing  an  aerodynamical  interaction  as  they  point 
their  edges  towards  the  airstream  thereby  causing  the 
appearance  of  a  lift  effect,  which  ultimately  imposes 
a  change  in  the  airstream  direction. 

45  All  guide  vanes  may  be  of  fixed  or  controlable  de- 
clination  angle  which  may  be  regulated  for  a  desired 
efficiency  and  capacity.  In  this  way  the  guide  vanes 
might  also  be  used  as  the  speed  regulating  mecha- 
nism  of  the  wind  machine,  even  reaching  the  stage  of 

so  completely  shuting  off  the  openings  and  thereby  stop- 
ping  the  machine  when  required  or  when  necessary 
e.g.  to  offer  protection  from  extremely  strong  winds. 

In  order  to  arrange  for  a  uniform  distribution  of 
wind  power  lengthwise  the  employed  rotor  and  since 

55  the  wind  velocity  normally  varies  from  a  minimum  in 
the  proximity  of  the  ground  surface  to  a  maximum  at 
the  upper  top  region  of  the  machine,  the  guide  vanes 
may  be  shaped  in  a  manner  such  as  to  balance  these 

5 
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natural  Irregularities,  which  might  result  to  undeslred 
effects  in  the  operation  of  the  machine.  An  illustrative 
arrangement  of  the  guide  vanes  to  fulfill  this  require- 
ment  is  the  conoidal  shape  as  depicted  in  Fig.  3,  show- 
ing  a  downward  divergent  parabolic  external  shape  of 
guide  vanes  and  the  rest  parts  of  the  engine  as  well 
in  an  exploded  view.  In  order  to  avoid  excessive 
mechanical  stresses  on  the  structure  and  rotor  oscil- 
latory  vibration  problems,  the  ratio  between  the  height 
of  the  engine  to  its  external  base  diameter  in  this  case 
should  not  exceed  1  . 

Although  the  proposed  wind  turbine  machine  is 
primarily  designed  to  be  used  in  a  vertical  arrange- 
ment,  it  may  also  assume  any  desired  inclination  if 
such  a  case  arises.  Furthermore,  the  same  machine 
could  be  alternatively  employed  to  function  with  a 
working  medium  other  than  air,  such  as  steam  or  liq- 
uid  and  present  similar  advantages  as  described  in 
the  above. 

This  same  concept  may  be  applied  with  various 
configurations  and  combinations  between  different 
types  of  guide  vanes  and  rotor  configurations  as  well, 
so  as  to  obtain  certain  particular  advantageous  char- 
acteristics.  For  example  in  Fig.4  the  guide  vanes  are 
shown  with  a  curved  profile,  their  chord  line  connect- 
ing  their  inner  and  leading  edges  having  a  length  not 
exceeding  one  fifth  of  the  engine  overall  diameter. 
Also,  the  rotor  blades  2  are  reduced  in  number  to 
merely  three  blades,  which  are  in  the  form  of  an  ae- 
rodynamic  crescent  profile  shape  (resembling  moon 
quarter  or  half  moon)  suitable  for  higher  wind  and  ro- 
tor  speeds,  their  chords  placed  radially  and  symmet- 
rically  on  the  rotor  periphery.  They  could  be  of  variable 
angle  of  incidence  controlable  electronically  or  mech- 
anically  for  maximum  efficiency,  but  which  for  opera- 
tional  applications  .should  not  exceed  +_10  degrees 
in  either  direction  from  their  original  radial  disposition 
so  as  to  keep  always  their  chords  parallel  with  the  ap- 
parent  airflow  across  them.  This  kind  of  crescent 
shape  could  be  alternatively  employed  for  the  guide 
vanes  as  well,  disposed  in  way  similar  to  that  of  the 
curved  profile  ones  of  Fig.4,  with  their  concave  sides 
facing  in  a  direction  opposite  to  that  of  the  adjacent  ro- 
tor  blades.  They  are  of  a  symmetric  type  with  concave 
or  flat  front  surface  and  a  convex  rear  one,  their  chord 
length  not  exceeding  one  fifth  the  engine  diameter 
and  their  cross  line  length  not  exceeding  half  their 
chord.  In  Figure  5  an  example  is  shown  of  flat  type 
narrow  width  guide  vanes  their  width  not  exceeding 
one  fifth  of  the  engine  overall  diameter  arranged  cir- 
cumferen-  -tially,  so  as  to  allow  a  wide  internal  space 
in  their  midst  for  smoother  airflow  and  which  guide 
vanes  may  be  of  variable  declination  angle  and 
matched  with  rotor  blades  of  the  aerodynamic  depict- 
ed  crescent  shape.These  guide  vanes  may  have  an 
articulated  inner  end  tail  (Fig.  5a)  like  a  ship  rudder  so 
as  to  form  a  "fish  hook"type  or  "J"  type  guide  vanes, 
permitting  thus  a  smaller  angle  of  declination  for  the 

straight  leading  part  of  the  guide  vanes,  by  controling 
accordingly  and  additionally  the  incoming  airflow. 

In  Figure  6,  an  example  is  shown  of  wing  type  air- 
foil  shape  guide  vanes  placed  circumferentially  in  a 

5  radial  arrangement.  Because  of  their  winged  airfoil 
shape  being  on  one  side  flat  and  the  oposite  one 
curved,  they  divert  the  airflow  in  the  direction  of  the 
rotor  blades  motion,  even  if  they  are  not  inclined  in 
any  angle  of  declination  at  all,  and  this  is  done  with 

10  minimun  turbulence.  Theirf  lat  side  faces  towards  a  di- 
rection  oposing  the  concave  sides  of  the  adjacent  ro- 
tor  blades  and  their  chord  length  is  not  exceeding  one 
fifth  of  the  overall  machine  diameter,  their  cross  line 
being  one  fourth  to  one  seventh  of  the  chord  length. 

15  They  may  be  of  variable  angle  of  declination  which  for 
operational  applications  could  be  swung  _+10  de- 
grees  in  either  direction  from  their  original  radial  dis- 
position.  The  rotor  blades  2  are  of  the  aerodynamic 
crescent  type  profile. 

20  Between  the  main  guide  vanes  there  may  be 
placed  circumferentially  the  auxiliary  small  guide 
vanes  12  to  assist  guiding  the  airflow  allowing  thus 
wider  spacing  between  main  guide  vanes.  They  are 
radially  disposed  on  the  inner  side  of  the  main  guide 

25  vanes  periphery.  These  auxiliary  guide  vanes  may  be 
of  a  flat,  curved,  crescent  or  airfoil  profile  either  of  the 
wing  or  the  uniform  symmetrical  type,  their  width  not 
exceeding  half  the  width  of  the  main  ones. 

Guide  vanes  1  of  the  wing  type  airfoil  shape  are 
30  curved  convex  on  the  rig  ht  rear  side  and  flat  or  si  ig  htly 

concave  on  the  left  front  side  (Fig.6a).  In  an  alterna- 
tive  way  they  may  be  provided  with  a  small  rudder  like 
tail  fin  for  guiding  further  the  air  stream  if  necessary 
(Fig.6b). 

35  This  same  result  could  alternatively  be  achieved 
by  means  of  guide  vanes  of  the  modified  crescent 
type  instead,  as  shown  in  Fig.6c,  which  are  character- 
ized  by  partially  flat  front  faces  lying  along  the  chord 
line,  on  the  concave  side  close  to  both  edges  of  the 

40  blades.  They  may  be  placed  circumferentially  and 
symmetrically  around  the  rotor,  their  chords  having  a 
length  not  exceeding  one  fifth  the  overall  engine  di- 
ameter,  their  cross  line  being  preferably  confined  be- 
tween  one  fourth  to  one  seventh  of  their  chord  length. 

45  They  may  be  of  variable  declination  angle  in  similar 
way  as  the  above  mentioned  wing  type  ones.  This 
type  of  profile  could  be  employed  for  the  rotor  blades 
as  well.  In  such  a  case,  the  chord  length  is  less  than 
one  fifth  the  overall  engine  diameter,  their  cross  line 

so  being  4  to  7  times  smaller  than  their  chord  length. 
Their  number  may  vary  between  two  to  five  such  rotor 
blades  placed  radially  on  the  rotor  periphery,  all  facing 
towards  the  same  direction  around  the  periphery,  with 
their  concave  sides  in  a  direction  opposite  to  that  of 

55  the  adjacent  guide  vanes  respectively. 
Figure  7  shows  an  example  of  the  wind  turbine 

machine  with  uniform  airfoil  guide  vanes  1,  whose 
both  front  and  rear  sides  are  curved  symmetrically  in 

6 
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a  convex  profile,  having  an  outer  curved  edge  and  an 
inner  acute  edge,  placed  circumferentially  around  the 
rotor  in  a  radial  arrangement  symmetrically  and 
equally  spaced.  Their  total  number  may  vary  between 
ten  and  fifteen.  In  an  exemplary  way,  a  chord  line  a- 
a'  is  shown  connecting  the  edges  of  the  airfoil  profile 
of  one  of  the  guide  vanes,  chord  being  defined  as  the 
straight  line  between  the  ends  of  an  arc.  The  cross  line 
b-b'  is  the  perpendicular  line  to  the  chord  between  the 
side  surfaces  of  the  airfoil  at  their  thickest  point. 

The  uniform  airfoil  guide  vanes  due  to  their  shape 
and  disposition  divert  the  airflow  with  minimum  turbu- 
lence  employing  the  lift  effect  and  thereby  minimizing 
power  losses,  in  a  uniform  way  for  both  sides  of  the 
airf  lux  creating  a  symmetrically  concentric  air  stream 
passing  through  the  engine  and  a  balanced  masking 
effect  for  both  sides  of  the  machine.  Therefore,  this 
type  of  machine  presents  a  venturi  behaviour  and 
qualifications  this  effect  being  demonstrated  in  the 
horizontal  plane  or  in  a  sense  perpendicular  to  the 
axis  of  rotation  and  initiated  by  the  guide  vanes  being 
disposed  symmetrically  and  forming  an  elongated  dif- 
fuser  machine  inlet  or  outlet  between  each  adjacent 
pair  of  them.  The  chord  line  of  these  guide  vanes  va- 
ries  preferably  between  one  fourth  to  one  seventh  of 
the  overall  machine  diameter. 

With  this  kind  of  symetrically  arranged  airflow  it 
is  made  possible  and  preferable  to  use  rotor  blades  of 
the  symmetric  airfoil  type  being  suitable  for  high 
speeds  too.  Two  to  five  such  rotor  blades  symmetri- 
cally  disposed  occupy  a  tangential  position  on  the  ro- 
tor  periphery  as  shown  in  Fig.  7.  They  are  character- 
ized  by  a  front  curved  edge  towards  the  direction  of 
rotation  and  a  rear  acute  edge  in  the  opposite  direc- 
tion,  inner  and  outer  sides  facing  towards  the  central 
or  the  external  parts  of  the  engine  respectively,  and 
their  upper  and  lower  ends  which  are  mounted  fixedly 
or  rotatable  onto  the  top  and  bottom  rotor  discs.  The 
chord  lime  length  of  each  rotor  blade  is  preferably  less 
than  one  fifth  of  the  overall  engine  diameter,  said 
chord  line  being  four  to  seven  times  longer  than  the 
cross  line  of  the  respective  airfoil  profile.  Also,  due  to 
the  particular  arrangement  of  the  guide  vanes  creat- 
ing  the  afforesaid  airstream  pattern,  the  rotor  blades 
as  disposed  relatively  act  with  their  chords  perpendic- 
ular  to  the  passingby  airstream  during  their  entire  cy- 
cle  of  rotation,  this  arrangement  holding  good  for  both 
sides  of  their  airfoil  profile,  this  constituting  a  basic 
feature  in  this  type  of  engine. 

The  declination  angle  of  the  above  guide  vanes 
may  be  varied  to  control  the  air  flow  if  needed,  but  for 
operational  applications  this  regulation  need  not  be 
more  than  +_10  degrees  in  either  direction  from  their 
original  radial  disposition.  Similarly,  variation  of  the  in- 
cidence  angle  may  also  be  applied  to  the  rotor  blades 
for  regulating  or  feathering  purposes  to  stop  the  ma- 
chine  whenever  needed. 

In  this  case  also  the  rotor  blades  of  the  aerody- 

namic  crescent  type  or  the  modified  one  could  be 
used  as  well,  in  the  maner  extended  before. 

Figure  7a  shows  an  improved  version  of  the  wind 
machine  appearing  in  Fig.7,  employing  pairs  of  air 

5  passages  or  ducts  (20  &  20')  inside  the  guide  vanes 
and  the  rotor  blades,  forming  paths  of  symmetrical 
profile  but  of  an  opposing  sense,  each  such  duct  20 
or  20'  connecting  the  frontal  external  sides  of  the 
blades,  where  the  inciding  airstream  forms  regions  of 

10  high  pressure,  with  the  opposite  lying  sides  of  low 
pressure  regions  towards  their  tails. 

These  air  passages  perform  a  twofold  action,  one 
to  equalize  pressure  differences  along  the  external 
sides  of  the  guide  vane  or  rotor  blade  elements  reduc- 

15  ing  the  drag  exerted  upon  them  and  second,  to  exploit 
that  part  of  the  airstream  passing  through  them  to  pro- 
duce  more  propelling  thrust  for  the  rotor  blades  or  re- 
duce  vortices  and  form  a  streamlined  and  power  pro- 
ducing  flow  for  the  guide  vanes.  Their  action  is  max- 

20  imum  when  the  central  line  -d-  through  ducts  20  or  20' 
(Fig.  7b)  at  the  intake  of  the  air  passages  is  parallel  to 
the  direction  of  the  apparent  airflow  and  gets  mini- 
mum  when  the  airflow  direction  is  perpendicular  to 
this  intake  central  line,  as  for  example  is  the  case 

25  when  the  guide  vanes  chord  is  parallel  with  the  air- 
flow.  The  angle  formed  in  the  horizontal  plane  be- 
tween  the  central  line  of  the  air  passage  intake  in  re- 
spect  to  the  chord  line  should  not  be  less  than  20  de- 
grees  and  not  more  than  70  degrees,  as  measured 

30  from  the  front  side,  this  relative  angle  being  dictated 
by  the  desired  or  foreseen  interaction  between  the  ap- 
parent  flow  and  the  blade  element. 

The  pairs  of  air  passages  maybe  of  the  single 
duct  type  depicted  in  Fig.7b  wherein  one  duct  com- 

35  mences  from  an  air  intake  in  the  frontal  region  of  the 
vane  or  blade  element  in  front  of  the  cross  line,  and 
the  other  duct  commences  from  a  similar  air  intake  on 
a  symmetrically  opposite  side  of  the  same  front  part, 
then  crossing  the  opposite  duct  through  a  common 

40  junction  (21),  each  duct  then  continuing  its  path  which 
maybe  arcuate  or  eliptical  in  profile,  towards  the  op- 
posite  side  at  the  aft  part  of  the  element  behind  the 
cross  line  where  the  airflow  is  discharged  in  a  direc- 
tion  parallel  to  the  chord  of  the  said  vane  or  blade  ele- 

45  ment.  These  ducts  may  extend  throughout  the  entire 
height  of  the  respective  guide  vane  or  blade  elements 
interrupted  only  by  the  necessary  interposed  con- 
necting  and  reinforcing  elementary  required  laminar 
frames  arranged  in  a  lateral  direction.  Their  width 

so  should  not  exceed  one  third  the  cross  line  length, 
otherwise  double  or  even  multifold  duct  system 
should  be  employed,  the  second  duct  running  paralel 
and  adjacent  to  the  first  one  as  shown  in  Fig.  7c,  or 
even  further  apart  but  always  commencing  in  front  of 

55  the  cross  line  and  terminating  behind  it.  In  this  case 
it  is  preferable  the  two  opposite  side  airpassages  to 
cross  over  on  different  successive  vertical  levels  iso- 
lated  from  each  other  and  dividing  between  them  the 

7 
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whole  height  of  the  blade  element.  This  can  be  ach- 
ieved  by  using  ducts  of  constant  cross  sectional  area 
throughout  their  length  but  of  variable  height  and 
width  in  inverse  proportions  in  respect  to  each  other, 
commencing  from  a  lowest  height  at  the  crossing  over  5 
point  and  where  there  is  their  widest  part,  then  pro- 
gressively  funelling  verticalwise,  the  duct  height  aug- 
menting  towards  their  ends  upto  the  intakes  and  ex- 
hausts  respectively,  their  width  narrowing  accordingly 
so  the  product  of  height  and  width  is  kept  constant  or  10 
almost  constant.  Alternatively,  ducts  of  constant  di- 
mensions  throughout  their  length  could  be  used 
spaced  enough  apart  in  vertical  level  to  allow  for 
crossing  over  each  other,  but  then  the  air  intake  would 
be  reduced.  This  could  be  compensated  upto  a  cer-  15 
tain  extent  by  allowing  more  width  for  the  ducts. 

Concluding,  the  first  versions  of  this  concept 
namely  those  appearing  in  Figures  2,3,4,5,6  and  6c 
could  be  characterized  as  vortex  effect  applying  ma- 
chines,  since  their  structure  is  such  so  as  to  produce  20 
a  circular  airpath  deflection  out  of  the  more  or  less 
straight  inpinging  windstream  and  then  using  that  uni- 
directional  airpath  formed  inside  the  engine  to  con- 
vert  wind  power  into  mechanical  momentum  on  the 
rotor  shaft.  Alternatively,  the  latter  engine  versions  25 
appearing  in  Fig.7  and  7a,  by  inducing  twin  horizontal 
airpaths  symmetrically  convergent  towards  the  mid- 
dle  of  the  engine  is  acting  like  an  aerodynamic  lens 
and  a  venturi  effect  appears  across  the  rotor  blades 
in  the  horizontal  plane  or  the  plane  perpendicular  to  30 
the  rotor  axis,  this  constituting  a  distinctive  character- 
istic  of  this  engine  type.  It  must  hereby  be  noted  that 
the  present  description  was  made  by  reference  to  il- 
lustrative  embodiments.  The  specific  design  as  to  se- 
lected  forms,  shapes,  dimensions,  materials  and  ac-  35 
cessories  used  in  the  manufacturing  and  assembly 
process,  as  well  as  any  change  or  amendment  in  the 
above,  as  long  as  they  do  not  constitute  a  new  inven- 
tive  step,  are  considered  part  of  the  scope  and  aims 
of  the  present  patent  application.  40 

Claims 

1.  Aturbine  machineforgenerating  power  by  the  ro-  45 
tation  of  a  generally  cylindrical  rotor  which  is  ro- 
tated  about  an  elongated  axis  by  a  fluid  stream 
moving  relative  to  the  rotor,  characterized  in  that 
it  comprises  a  plurality  of  fluid  guid  vanes,  not  ex- 
ceeding  sixteen,  flat  in  profile,  surrounding  and  50 
directing  the  fluid  towards  a  plurality  of  elongated 
rotor  blades,  arcuate  in  profile,  not  exceeding 
eight,  the  rotor  blades  being  generally  equally 
spaced  around  the  periphery  of  the  rotorand  hav- 
ing  inner  and  outer  elongated  edges,  front  and  55 
rear  surfaces  and  upper  and  lower  ends,  the  rotor 
blades  being  mounted  at  their  upper  and  lower 
ends  to  a  first  pair  of  opposing  plate  means  of 

round  flat  shape  the  top  and  bottom  discs,  their 
diameter  being  equal  to  the  rotor  periphery  diam- 
eter,  the  rotor  having  an  open  central  area  de- 
fined  between  said  said  top  and  bottom  rotor 
discs,  so  that  each  rotor  blade  is  generally  dia- 
metrically  oriented  with  respect  to  another  rotor 
blade  positioned  on  an  opposite  side  of  said  cen- 
tral  area,  said  central  area  being  void  and  free 
from  any  obstacles  and  forming  a  cylinder  amidst 
the  said  rotor  blades  also  having  a  diameter  not 
less  than  one  sixth  of  the  overall  engine  diameter, 
said  inner  edges  of  the  rotor  blades  defining  open 
passageways  for  directing  fluid  generally  central- 
ly  of  and  through  said  open  central  area,  the  plur- 
ality  of  guide  vanes  defining  an  outer  cylinder 
means  having  a  periphery  defined  by  a  plurality 
of  the  guide  vanes  which  are  generally  equally 
spaced  from  one  another,  each  guide  vane  hav- 
ing  front  and  rear  surfaces,  inner  and  outer  elon- 
gated  edges  and  upper  and  lower  ends,  said  up- 
per  and  lower  ends  of  the  guide  vanes  being  car- 
ried  by  a  second  pair  of  opposing  plate  means  of 
round  flat  shape  which  form  the  head  and  base 
supporting  plates,  equal  in  diameter  to  the  exter- 
nal  periphery  defined  by  the  guide  vanes,  both 
said  supporting  plates  and  guide  vanes  constitut- 
ing  the  stator  of  the  engine,  means  for  rotatably 
mounting  said  pair  of  rotor  discs  intermediate 
said  pair  of  head  and  base  supporting  plates  so 
that  the  rotor  is  rotatable  with  respect  to  said  pair 
of  head  and  base  supporting  plates,  the  rotor 
blades  being  mounted  with  respect  to  said  pair  of 
rotor  discs  so  that  said  open  passageways  de- 
fined  by  said  inner  edges  thereof  are  aligned  to 
direct  fluid  toward  a  generally  diametrically  ori- 
ented  passageway  disposed  on  an  opposite  side 
of  said  open  central  area  whereby  fluid  impacting 
against  the  rear  surfaces  of  the  elongated  rotor 
blades  which  are  oriented  towards  the  fluid 
stream  is  directed  towards  the  rear  surface  of  a 
diametrically  opposed  rotor  blade,  said  guide 
vanes'  front  and  rear  surfaces  between  any  two 
adjacent  blade  elements  converging  towards  the 
centre  defining  stator  wedgeform  compartments, 
adjacent  rotor  blades  front  and  rear  surfaces  con- 
verging  in  arcuate  form  towards  the  centre  defin- 
ing  arcuate  wedgeform  compartments,  a  pair  of 
said  stator  compartments  contained  by  one  sin- 
gle  adjacent  rotor  compartment,  said  pair  of  radi- 
ally  aligned  stator  and  rotor  compartments  consti- 
tuting  a  single  infusion  and  diffusion  tunnel  com- 
prising  said  compartment  pairs  lying  on  the  wind- 
ward  and  leeward  engine  sides  respectively,  a 
pair  of  diametrically  opposite  lying  infusion  and 
diffusion  tunnels  connected  through  said  com- 
mon  central  area  defining  sinuousoidal  fluid  pas- 
sageways  throughout  the  engine. 
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2.  A  turbine  machine  according  to  the  above  claim 
1  ,  characterised  in  that  an  angle  of  declination  (to) 
being  formed  by  a  plane  of  incidence  of  each  of 
said  guide  vanes  with  the  vertical  plane,  passing 
from  the  central  axis  of  rotation  of  said  rotor  and 
being  of  a  fixed  predetermined  value  or  variable 
when  varying  the  width  and  spacing  of  said  guide 
vanes,  is  kept  less  than  30  degrees,  an  angle  of 
incidence  (to1)  being  formed  by  a  plane  of  inci- 
dence  of  each  of  said  rotor  blades  to  the  adjacent 
of  said  guide  vanes  is  kept  less  than  30  degrees 
and  an  angle  of  incidence  (to2)  being  formed  by 
a  plane  tangential  to  rear  edge  of  any  rotor  blade 
with  an  axial  plane  passing  through  the  central 
axis  of  rotation  of  said  rotor  is  kept  less  than  1  0 
degrees. 

3.  A  turbine  machine  according  to  the  above  claim 
2,  characterized  in  that  said  guide  vanes  are  gen- 
erally  planar  in  configuration  with  straight  profile 
section  and  in  that  the  width  of  each  of  said  guide 
vanes  is  less  than  one  fifth  of  the  overall  machine 
diameter, 

alternatively,  said  guide  vanes  being  pro- 
vided  with  articulated  inner  edges. 

4.  A  turbine  machine  according  to  the  above  claim 
3,  characterized  in  that  said  rotor  blades  are  of  a 
uniform  symmetrical  crescent  type  having  point- 
ed  angular  inner  and  outer  edges,  a  convex  front 
surface  and  a  concave  rear  one,  said  front  and 
rear  surfaces  defining  arcs  which  meet  at  both 
edges  but  are  separated  at  their  middle  thickest 
point  by  a  cross  line  distance  not  exceeding  one 
half  their  chord,  said  chord  lines  radially  and  sym- 
metrically  disposed  around  the  periphery  of  the 
rotor,  all  said  front  surfaces  facing  in  same  direc- 
tion  around,  with  swinging  angle  of  indidence 
+_1  0  degrees  in  either  direction  from  theiroriginal 
radial  disposition  so  that  said  rotor  blade  chords 
are  kept  during  operation  substantially  parallel  to 
the  apparent  fluid  flow  across  them,  said  chords 
having  a  length  not  more  than  one  fifth  of  the 
overall  engine  diameter, 

alternatively,  said  rotor  blades  having  a 
flat  rear  surface, 

alternatively,  said  rotor  blades  being  of  a 
modified  crescent  type  profile  section  with  par- 
tially  flat  rear  faces  near  both  edges  of  the  blades 
and  concave  at  their  centre. 

5.  A  turbine  machine  according  to  the  above  claim 
4,  characterized  in  that  the  guide  vanes  are  gen- 
erally  of  a  arcuate  profile  section  having  front 
concave  surfaces  facing  same  direction  around 
the  peripheryjnnerand  outer  edges  and  also,  the 
length  of  the  chord  distance  between  said  outer 
to  said  inner  edge  of  each  of  said  guide  vanes  is 

less  than  one  fifth  of  the  overall  engine  diameter, 
the  front  concave  surface  of  each  guide  vane  fac- 
ing  oposite  to  the  front  concave  survace  of  an  ad- 
jacent  rotor  blade. 

5 
6.  A  turbine  machine  according  to  the  above  claim 

4,  characterized  in  that  the  guide  vanes  are  of  an 
airfoil  wing  type  profile  section,  said  guide  vanes 
being  radially  and  symmetrically  disposed  around 

10  said  rotor,  the  front  surface  of  each  said  guide 
vane  being  planar  or  slightly  concave,  facing  op- 
posite  to  the  rear  concave  surface  of  an  adjacent 
rotor  blade,  the  rear  surface  of  each  said  guide 
vane  being  curved  or  convex,  each  said  guide 

15  vane  having  a  curved  outer  edge  and  a  fine  an- 
gular  pointed  inner  edge,  each  said  guide  vane 
having  a  chord  line  length  not  exceeding  one  fifth 
of  the  overall  machine  diameter  and  a  cross  line 
length  being  one  fourth  to  one  seventh  of  said 

20  chord  length,  said  guide  vanes  being  able  to  vary 
their  angle  of  declination  upto  +_10  degrees  in 
either  direction  from  their  original  radial  disposi- 
tion, 

alternatively,  said  guide  vanes  having  an 
25  articulated  fin  as  inner  edge  capable  of  altering 

its  angular  direction  in  respect  to  the  main  body 
of  the  guide  vane. 

7.  A  turbine  machine  according  to  the  above  claim 
30  4,  characterized  in  that  a  plurality  of  10  to  15 

guide  vanes  of  a  uniform  symmetrical  airfoil  type 
profile  section,  being  defined  by  front  and  rear 
arcuate  surfaces,  a  curved  outer  edge  and  a  fine 
pointed  angular  inner  edge,  said  guide  vanes  be- 

35  ing  generally  symmetrically  and  equally  spaced 
from  one  another  on  the  described  periphery,  an 
elongated  diffuser  machine  inlet  or  outlet  being 
formed  between  each  two  consecutive  said  guide 
vanes  creating  a  venturi  effect  across  the  ma- 

40  chine,  each  of  said  guide  vanes  having  a  chord 
length  between  one  fourth  and  one  seventh  of  the 
overall  engine  diameter  and  a  cross  line  length 
varying  between  one  fourth  to  one  seventh  of  the 
chord  line  length,  each  said  guide  vane  being  ra- 

45  dially  disposed  around  the  periphery  of  the  rotor 
but  with  a  possibility  of  swinging  in  angle  of  de- 
clination  during  operation  +_10  degrees  in  either 
direction  from  its  original  radial  disposition. 

so  8.  A  turbine  machine  according  to  the  above  claims 
6  and  7,  characterized  in  that  a  plurality  of  prefer- 
ably  two  to  five  rotor  blades  of  a  uniform  symmet- 
rical  airfoil  type  profile  section  similar  to  the  guide 
vanes  as  defined  in  the  above  claim  7,  are  gen- 

55  erally  symmetrically  and  equally  spaced  from  one 
another  on  the  periphery  of  the  rotor,  the  chord  of 
each  said  rotor  blade  being  tangential  to  said  ro- 
tor  periphery  and  having  a  length  less  than  one 
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fifth  of  the  overall  engine  diameter,  this  chord 
length  being  4  to  7  times  longer  than  the  cross  line 
length  of  said  airfoil  type  profile  section,  said  rotor 
blades  being  able  to  swing  in  either  direction  from 
their  original  tangential  disposition,  but  not  more 
than  +_10  degrees  for  operational  conditions. 

9.  A  turbine  machine  according  to  the  above  claim 
5,  characterized  in  that  the  guide  vanes  are  of  the 
said  symmetric  crescent  type  profile,  said  guide 
vanes'chords  being  radially  and  symmetrically 
disposed  around  said  rotor,  with  their  front  con- 
cave  surfaces  facing  in  opposite  direction  relative 
to  their  adjacent  respective  rotor  blade  rear  sur- 
faces,  their  chord  length  being  not  more  than  one 
fifth  the  overall  engine  diameter, 

alternatively,  said  guide  vanes  being  of  a 
modified  crescent  type  profile  section,  with  par- 
tially  flat  front  faces  at  both  edges  and  concave 
at  their  centre  of  each  said  blade. 

10.  A  turbine  machine  according  to  claims  1,  6,  and 
7,  characterized  in  that  said  guide  vanes  are  of  a 
conoidal,  parabolic  downward  devergent  general 
shape,  so  that  said  outer  edges  of  said  guide 
vanes  are  continuously  curved  outwardly  from 
said  upper  to  said  lower  ends  thereof,so  that  the 
surface  area  of  said  front  surface  thereof  is  great- 
er  adjacent  said  lower  ends  thereof,  wherein  the 
ratio  of  the  overall  height  of  said  guide  vanes  to 
the  external  overall  machine  base  diameter  at  the 
said  guide  vanes  lower  ends  does  not  exceed  1  . 

11.  A  turbine  machine  according  to  the  above  claim 
I  ,  characterized  in  that  said  pair  of  top  and  bottom 
rotor  discs  intermediate  said  second  pair  of  head 
and  base  supporting  plates  include  a  pair  of  stub 
shafts,  each  said  stub  shaft  extending  outwardly 
from  a  central  position  on  the  external  surfaces  of 
said  rotor  discs  respectively  relative  to  said  open 
central  area,  along  the  axis  of  rotor  rotation,  to- 
wards  a  corresponding  central  position  on  said 
head  and  base  supporting  plates. 

12.  A  turbine  machine  according  to  the  above  claim 
II,  characterized  in  that  said  second  pair  of  op- 
posing  plate  means  constituting  the  head  and 
base  cover  plates  bear  on  each  said  cover  plate 
a  centrally  positioned  and  circular  in  shape  re- 
cess,  the  concave  side  of  those  recesses  facing 
toward  inner  machine  area,  said  recesses  being 
of  adequate  dimensions  in  diameter  and  depth  to 
accomodate  flush  and  free  for  rotation  said  first 
pair  of  top  and  bottom  rotor  discs,  centrally  and 
rotatably  mounted  within  said  recesses  by  means 
of  said  pair  of  stub  shafts. 

alternatively,  said  head  and  base  cover 
plates  have  curved  inner  surfaces,  symmetrically 

converging  towards  the  centre  of  the  engine,  said 
curved  inner  surfaces  bearing  a  conical  recess, 
centrally  disposed  among  the  guide  vanes,  of 
adequate  diameter  and  depth  to  accomodate 

5  flush  the  rotor  top  and  bottom  discs  in  such  a  way 
so  as  the  inner  surfaces  of  each  pair  of  plates  and 
discs  describe  a  continuous  arc,  interrupted  only 
by  the  small  gap  between  them. 

10  13.  A  turbine  machine  according  to  the  above  claims 
5,  6,  7  and  9,  characterized  in  that  it  further  com- 
prises  a  plurality  of  auxiliary  fluid  guide  vanes  cir- 
cumferentially  and  radially  disposed  around  the 
rotor  ,  equally  spaced  and  symmetrically  inter- 

15  posed  between  said  main  guide  vanes,  said  fluid 
auxiliary  guide  vanes  having  a  width  length  less 
than  half  the  width  length  of  said  main  guide 
vanes,  said  fluid  auxiliary  guide  vanes  being  of  a 
generally  20  planar  shape  and  straight  profile 

20  section, 
alternatively,  said  auxiliary  fluid  guide 

vanes  being  of  a  generally  arcuate  profile  sec- 
tion, 

alternatively,  said  fluid  auxiliary  guide 
25  vanes  being  of  a  generally  crescent  profile  sec- 

tion, 
alternatively,  said  fluid  auxiliary  guide 

vanes  being  of  a  generally  airfoil  profile  section 
of  the  wing  type  as  defined  in  the  above  claim  6, 

30  alternatively,  said  fluid  auxiliary  guide 
vanes  being  of  a  generally  symmetrical  airfoil  pro- 
file  section,  as  defined  in  the  above  claim  7. 

14.  A  turbine  machine  according  to  the  above  claim 
35  8,  characterised  in  that  said  guide  vane  and  rotor 

blades  being  defined  as  elongated  blade  ele- 
ments  of  uniform  symmetric  aerofoil  profile  sec- 
tion  with  upper  and  lower  ends,  a  convex  front 
edge  and  acute  rear  edge,  said  blade  elements 

40  being  divided  by  a  chord  line  into  two  symmetrical 
and  uniform  left  and  right  parts  with  arcuate  ex- 
ternal  sides  and  also  by  a  cross  line  into  front  and 
rear  parts  including  the  front  and  rear  edges,  said 
blade  elements  have  a  pair  of  fluid  passages  20 

45  and  20'  (Fig.7a,7b,7c  and  7d)  passing  through 
them,  each  one  commencing  respectively  from 
fluid  intake  orifices  at  the  two  opposite  front  sides 
of  the  said  element  blade  between  the  cross  line 
and  the  front  edge  of  said  blade  element,  said  air- 

50  passages  describing  symmetri-  cal  arcuate  pro- 
file  paths  of  reverse  sense  in  respect  to  each 
other,  said  fluid  passages  crossing  each  other  at 
a  middle  common  junction,  then  each  one  con- 
tinuing  its  path  towards  the  opposite  aft  side  be- 

55  tween  the  cross  line  and  the  rear  edge  of  the  ele- 
ment  where  the  passing  fluid  is  expeled  aft 
through  an  orifice  in  a  direction  paralel  to  the 
chord  line,  said  fluid  passages  having  a  width  not 
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exceeding  one  third  the  cross  line  length,  a  height 
reaching  the  whole  element  height  interrupted 
only  by  the  necessary  horizontal  laminar  stiffen- 
ing  and  connecting  members  of  the  element, 

alternatively,  said  pairs  of  fluid  passages  5 
each  one  comprising  two  or  more  ducts  (Fig.7c), 
each  and  every  said  duct  commencing  from  one 
side  in  the  front  part  of  the  blade  element  and  ter- 
minating  in  the  opposite  side  of  the  rear  part  of 
said  blade  element,  said  fluid  passages  crossing  w 
each  other  at  vertically  different  multiple  levels, 
isolated  from  each  other,  dividing  thus  the  whole 
blade  element  height  between  the  successive 
multiple  vertical  duct  levels, 

alternatively,  said  pairs  of  fluid  passages  15 
of  the  above  said  multiple  ducted  type,  having  in- 
take  and  exhaust  orifices  symmetricaly  conver- 
gent  verticalwise  towards  their  inner  part  in  a 
gradual  funneling  mode,  (22  in  Fig.7d),  while 
gradually  and  simultaneously  the  duct  becoming  20 
wider  so  as  its  cross  sectional  area  remaining 
constant  throughout  its  length. 
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